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Abstract. Although many governments are developing digital Government Information Infrastructures 
(eGovII), it seems to be little understanding of eGovII governance approaches other than those applied for 
traditional information systems. There is an increasing focus on how such eGovII may support innovations, both 
in developing public services, and when private enterprises uses public data in new ways. The paper aims at 
exploring what types of governance approaches for eGovII that may be most appropriate for supporting 
innovations. Our empirical base is part of the Norwegian eGovII including 3 common components as the 
Norwegian Population Register, the business reporting portal AltInn and the Land Registry and Cadastre. 
Keywords Information infrastructure, innovation, e-Government, IT Governance. 
1. Introduction 
The Norwegian government, like governments in many other countries, is facing great challenges in their 
efforts to overcome the obstacles created by the highly fragmented public sector, resulting in a silo-
organization of its information systems. As a response, they aim at implementing a more coherent 
Government information infrastructure (eGovII), including an ICT architecture with core functions and 
services that can enable information exchange and interaction between public agencies. However, such 
efforts imply technical, as well as organizational and not least legal challenges (Horness et al., 2010); 
Hanseth, Ciborra and Braa (2001). We will argue that a major challenge is to build an open and flexible 
eGovII that also can stimulate innovations, as innovation is a key priority both at the national as well as at the 
European level. Innovations are essential for provide better services for its users and stimulate growth in 
private sector in general.  
However, technological and organizational innovations in public sector have to be supported by changes 
in the legal system (Schartum, 2011). Accordingly, we have to cope with another challenges associated with 
their long-established structures of governing that may be hard to change. These are traditionally based on the 
Webern governance model which involves hierarchy, authority, command and control, and uniformity are 
primarily based on meeting the requirements of equality, openness, accountancy etc., resembling a rational, 
centralized governance form. Infrastructures can be characterized by its technical complexity, their many 
actors involved, they span more organizations and they need to support diverging users’ perspective 
(Hanseth, Ciborra, & Braa, 2001). Their developments involve stakeholders outside the hierarchical control 
of any single entity. The room for finding a common ground may be constrained, not least due to path-
dependence linked to the installed base. Thus, II governance in general and eGovII governance in particular 
seems to present a rather different type of complexity which is contrasting the management of traditional 
structures. This paper is motivated by the need to understand the missing coherence between the 
characteristics of eGovII and the governance models traditionally being used, by asking this overall question:  
What governance approaches for eGovII can be best suited to stimulate innovation?  
To assist our analysis, we have developed three governance models; i) a centralized model, ii) a 
decentralized model, and iii) a network model. Our empirical base is the Norwegian eGovII including 
common components as the Norwegian Population Register, the public reporting and service providing portal 
AltInn and the Land Registry and Cadastre. We believe that a comparative analysis of such infrastructure 
elements can provide insight into eGovII governance.  
The rest of the paper is as follows: section 2 outline the theoretical basis: the conceptualization of eGovII 
and innovation theory. Furthermore, three different governance models are developed. In section 3, we 
present our empirical cases, followed by an analysis of the governance model and the concluding discussions.   
2. Theoretical Foundation  
2.1 An Information Infrastructure perspective  
We understand information infrastructure as networks of distributed yet more-or-less interlinked and 
interoperable information systems. (Hanseth & Lyytinen 2010 ) provide a more precise definition: 
“Information Infrastructure (II) is a shared, open and unbounded, heterogeneous, and evolving socio-
technical system consisting of a set of IT capabilities and their user, operations, and design communities.” 
As a consequence of the dispersed and distributed ownership, lack of centralized control is a fundamental 
attribute of information infrastructure (Hanseth et al., 2001). Different actors shape, maintain, and extend 
information infrastructure “in modular increments, not all at once or globally” (Star & Ruhleder, 1996).  
Similarly, we denote  national Government information infrastructure (eGovII) as an and shared technical 
and organizational capabilities that support ICT systems and services, including an ICT architecture with core 
functions and services that can enable information exchange and interaction between public agencies. The 
importance of eGovIIs is more visible as its increasing number of central registers and other core components 
are shared in order to provide online government services. EGovIIs must be evolving, flexible and scalable in 
order to meet new requirements. Of particular importance is their installed base, the history of technical, 
organizational and legal components, including work routines, practices and even social and cultural 
structures that influence how the ICT systems in government are being used”, illustrating their network 
effects determining the further development of the infrastructures (Hanseth & Lyytinen 2010 ). The evolution 
of IIs in general and eGovII in particular is path-dependent due this “living legacy” of technical solutions, 
interconnected practices and regulations that are institutionalized in the organization (Horness, Jansen, & 
Langeland, 2010). The legal framework is an essential part of the installed of an eGovII as it governs the 
execution of public authority. New laws and regulations are enacted without considering interoperability 
issues, implying that the installed base is neither static nor controlled by a single authority, including local 
ICT-solutions in use at various levels of the public sector (Schartum, 2011). 
2.2 Information Infrastructures and innovations 
This understanding of the installed base including multiple local architectures is essential for II 
governance, in order to handle the existing collection of nonstandard legacy systems. However, these legacy 
systems also create barriers for innovations (Ciborra, 2000, 2002) argues that the governance of II requires 
another approaches than traditional top down IS management styles, based on mechanisms as cultivation and 
drifting. Cultivation can be understood as nurturing “natural” bottom-up initiated processer, which is 
necessary in order to stimulate innovations, e.g. to create new services including changes in socio-technical 
practices. Rogers (1995) points out that an innovation may be broadly defined as a process, knowledge or 
technology that brings about something new. Innovation can be viewed as the application of better solutions 
that meet new requirements, inarticulated needs, or existing market needs
i
. Tuomi (Tuomi, 2002) argues that 
"innovation emerges in a complex iterative process where communication, learning and social interaction 
play important roles". Furthermore, he argues that "the adoption of new innovation requires learning and 
developing skills".  
 Innovation in technology use is then often linked to generativity.  According to (Zittrain, 2006), 
generativity denotes a technology's overall capacity to produce unprompted changes driven by large, varied, 
and uncoordinated audiences. Zittrain claims that generativity is useful in analyzing technologies on the basis 
of its five criteria: (1) how extensively a system or technology leverages a set of possible tasks; (2) how well 
it can be adapted to a range of tasks; (3) how easily new contributors can master it; (4) how accessible it is to 
those ready and able to build on it; and (5) how transferable any changes in technology can be conveyed to 
others, e.g. as fruits of skilled users adaptations can be conveyed to less skilled others. 
2.3 eGovII and IT-Governance 
IT governance refers to the ‘patterns of authority for key IT activities” (V. Sambamurthy & R. W. Zmud, 
1999, p. 261 p. 261). In analogy, eGovII governance can be viewed as the authority patterns to direct eGovII 
development and use. Sambamurthy & Zmud (V. Sambamurthy & R. Zmud, W. , 1999) identify three 
primary modes of IT governance; centralized, decentralized and federal mode. Building eGovII is different 
from traditional software development project, as eGovII encompasses multiple organizations, they changes 
continuality and the direction of the development is uncertain. We thus argue that governing an infrastructure 
require other approaches than traditional IS management styles. To guide our analysis, we have constructed 
three models; a centralized, a decentralized and a network (distributed) model that aim at capturing the basic 
and essential variations in governance approaches related to decision-making, alignment and communication 
(Peters, 2001).  
The centralized model promotes the view that the three mechanisms of IT-governance; decision-making, 
alignment and communication must be seen as well planned, top-down processes (Christensen & Lægreid, 
2001). Accordingly, the decision-making structures are hierarchically organized in that the most important 
decisions are made by a few top executives, the implementation of decisions is managed from one central 
point of control, and communication follows the hierarchical pattern of authority.  
The decentralized model assumes that public bureaucracies have long-lasting institutional features, which 
may have evolved differently in distinct organizations. Decision-making, alignment processes and 
communication are therefore seen as relatively stable manifestations of the norms, values and practices that 
gives the bureaucracy its distinctive mode of operation (Christensen & Lægreid, 2001). This implies that IT-
governance is not done in one particular way (as with other models).  
The network model assumes that decision-making and alignment processes are achieved through 
participation, consultation and involvement (Peters, 2001). Communication follows the same horizontal 
pattern of interaction as the collaboration of internal and external constituencies are sought. This means that 
IT-governance is not so much about designing “grand plans”, but by adopting a “softer touch”. Also, 
traditions are replaced by a much greater emphasis on change and flexibility. Table 1 lists their main features. 
 
Table I. Major features of three governance models, partly based on (Peters, 2001) 
 
2.4 Research approach 
Our research theme is “What governance approach for eGovII can be best suited to stimulate 
innovation?” To help our analysis, we will address the following questions: 
i) What governance model(s) is most adequate for eGovII components? 
ii) What opportunities for innovations can be identified in different eGovII components and their 
governance? 
This research is based on an exploratory approach, as the aim is to identify factors in eGovIIs that seem 
more relevant for innovation than others, and not to test specific hypothesis.  A case study based research 
methodology is particularly well-suited to IS research, since the object of the discipline is the study of IS in 
organizations, and the ‘interest is shifted to organizational rather than technical issues’ (Benbasat, Goldstein, & 
Mead, 1987). Our three cases are; the Norwegian Population Register (NPR), the service platform Altinn, and 
the Land Registry and Cadastre, which all are basic elements of the Norwegian eGovernment II.   
The empirical data was collected from the ministries budget documents and relevant white papers and 
government reports, and from the corresponding assignment letters of selected subordinate agencies. 
Furthermore, we have interviewed key civil servants. The assessment of the different agencies governance 
Governance 
models 
Top-down governance 
(The Centralized Model) 
Institutionalized IS governance 
(Decentralized Model) 
Distributed governance 
(The Network Model) 
Management 
focus & type 
Instrumental, rational 
Management by objectives. 
   Maintain traditional 
institutional form.  
Reduce hierarchy, stimulate cooperation. 
Quality management 
Decision-Making Hierarchical (decisions 
made at the top) 
Mostly decentralized  Participatory, decisions involve lower 
levels). Negotiating and formal agreement.   
Number of 
stakeholders 
Few Varying , few to many Many, professional oriented, specialist. 
approaches, i.e. which model of governance that can be said to characterize the cases, is based on a) an 
evaluation of the policy objectives, means and instruments that are specified in the assignment letters and (b) 
of how our informants (in interviews) describe the way they control and supervise the performance of the 
infrastructures. The evaluation of the innovation potential of the three cases is based on analysis of how 
various public agencies and private businesses are using services and data from these components, 
furthermore to what extent there have been created new services by third parties.  
3. The Norwegian ICT architecture 
3.1 ICT governance policy in Norwegian public sector 
Norway is a rather sector-oriented and decentralized, but unitary state where the municipalities have 
autonomy within the national legal framework. One implication is that Norwegian reform processes might be 
more segmented and sector-oriented than in other countries (Christensen & Lægreid, 2000).  One Minister 
coordinates public sector reform, however without overruling the other ministries. 
Overall governance structure: The historical- institutional “climate” in Norway is characterized by a 
strong statist tradition, homogeneity in norms, mutual trust between political and administrative leaders, 
incremental changes and the balancing of many considerations, which indicates that reforms will be 
implemented slowly (Christensen & Lægreid, 2000). During 1990, the principles of Management by 
Objectives and Return were gradually implemented. Today, the “formal” Norwegian governance approach is 
based on important elements of the centralized model; top-down decision structure, mainly vertical 
communication patterns, centrally controlled project management principles, etc. However, a recent study of 
IT governance approaches in the individual ministries in Norway has revealed a far more diversified picture, 
indicating that management practices corresponding with all the three models outlined above can be 
identified (Jansen & Tranvik, 2011). At a more detailed level, it was found that the Ministry of Finance, 
being responsible for the Norwegian Population Register (NPR), has adopted a centralized approach. The 
Ministry of Trade and Industry, being responsible for Altinn, however practices a more decentralized, partly 
network-oriented IT governance approach. The Ministry of Environment, being responsible for Cadastre, has 
adopted a mix of decentralized and network-oriented approach (A. Jansen & Berg-Jacobsen, 2011). 
ICT-architecture: An ICT architecture for the central government was established in 2009, including a set 
of central registers and core functional components, among the Altinn platform, NPR and Cadastre (DIFI, 
2014). The guiding principle for this framework is “comply or explain”, implying that new systems has to 
accommodate the architecture unless strong grounds justify another alternatives.   
3.2  National Population Register (NPR) 
NPR includes information about everyone living in Norway. Such information is gathered by local tax 
offices and entered into the NPR, and is overseen by the Directorate of Taxes. Information from the NPR, e.g. 
names, addresses, citizenship, identification numbers etc. is only accessible to authorized public sector 
offices. However, private stakeholders may apply for access to information from the NPR for legal purposes. 
NPR is owned and operated by the Tax directorate, but are now being used by a number of state agencies and 
all municipalities, which are heavily dependent on such data in their daily operations, not least in the 
provision of eGovernment services. However, neither the information quality nor the business model has 
proven adequate for serving an increasing number of users and usage patterns created by e-government 
services (Olderbakk, 2007). The partly inadequate information quality is caused by several factors; the 
processes linked to updating the register are somewhat bureaucratic, strongly regulated by law. Furthermore, 
the citizens may not always be motivated to correct erroneous information. There exist parallel copies of 
NPR, which may not be updated simultaneously. The register does neither include necessary relevant 
information about citizens, and its on-line accessibility is difficult and costly, implying that we see few new 
applications utilizing its data. One consequence is that most municipalities have established a local copy of 
NPR, disintegrating the quality of the master NPR.  
3.3 Altinn 
Altinn was at the outset a portal for public reporting, but do today include a number of services and it is an 
integral part of the ICT-architecture. More than 120 electronic forms and services from a large number of 
Norwegian government agencies are currently available through Altinn. The responsibilities for these forms 
reside in the individual agencies that manage the corresponding regulations.  Since Altinn was launched in 
December 2003, more than 23 million electronic forms have been submitted through the system. Altinn is 
operated by The Brønnøysund Register Centre, which is a government body under the Norwegian Ministry of 
Trade and Industry, and also operates a register of all Business Enterprises in Norway. Altinn has been 
developed through a bottom up approach, originally initiated through cooperation between three large public 
agencies in Norway, the Norwegian Tax Administration, Statistics Norway and the Brønnøysund Register 
Centre, and has gradually been extended to support the reporting of a large variety of data. Altinn has now 
been expanded into a more general portal, and supports a large part of the communication between the public 
sector, businesses and also citizens. It has supported the development of a number of applications throughout 
the public sector, which illustrates its potential for supporting innovations (AltInn, 2013),(Brekk, 2014). But 
there are still challenges related to nonstandard, proprietary solutions. 
3.4 Land Registry and Cadastre  
Norwegian properties are registered in the land register, which is the official register of legal rights and 
obligations associated with fixed property and housing cooperatives. The land register lists ownership and 
encumbrances such as mortgages, leasing rights, and furthermore borders, areas, buildings and addresses etc. 
The Norwegian Mapping Authority is the judicial registration authority. While the earlier version was 
organized in a rather centralistic way, the current model has a distributed governance structure, where each 
municipality is responsible for updating its own data. The data quality is considered to be in general 
satisfactory. The register acts now as a hub for a number of public and private registers, and supports the 
development of new services. Accessibility to the (technical) infrastructure layer
ii
  is adequate, building on 
international standards, while higher layers (applications) may include non-standard interfaces
iii
.  
We may summarize the characteristics of our three cases in table II:  
 NPR:  Altinn: Cadastre:  
General 
description 
Centralized governance. Many 
users, but having limited 
influence. 
Partly decentralized, many 
stakeholders, elements of a 
network approach.  
Combining central overall management 
and distributed maintenance (network 
oriented) 
Service level  Inflexible, partly poor data 
quality, inadequate accessibility 
In general adequate functionality. 
some accessibility problems 
Satisfactory service level and data quality. 
Local (municipal)  quality assurance. 
Dev strategy/ 
funding 
Top-down strategy 
Ordinary budget. 
Overall bottom-up initiative. 
Specific projects funds  
Mix of bottom-up and top-down partly 
ordinary budget, partly specific project 
fund  
Payment 
model. 
Access through a private 
operator- transaction cost 
Transactions-based cost shared by 
service providers (users). 
Free access for public sector. Others: cost-
based access. 
Innovation 
supported 
Very few – if any  An increasing - in various areas  Many, open access to basic data through 
standardized interface 
Table II Main characteristics of three ICT architecture components 
4. Analysis and Discussion 
 We see that the NPR is centralized, being managed by one major stakeholder and resembling a top-down, 
instrumental governance model. It was mainly built for collecting taxes along with statistical purposes and is 
also important for the census (voter eligibility). It is, however, not primarily designed for being part of a 
government-wide infrastructure across the government. Accordingly, it does not meet all needs from neither 
state agencies nor the municipalities in adequate ways. 
 Contrary, the governance of Altinn is (partly) decentralized and coordinated by its many stakeholders, 
including several ministries, indicating that also a network oriented governance approach is taken. A new 
version is being implemented which will gradually replace the current version, where there have been some 
challenges, both related to implementation and governance, as e.g. alignment with processes in user agencies. 
We find that Altinn management practice to some extent corresponds to typical characteristics of information 
infrastructure governance strategies; partly bottom-up and evolutionary development approach and being 
evolving and more flexible. Similarly, the Cadastre has both elements of a decentralized and a network-
oriented governance structure, in that all municipalities are responsible for updating their individual part of 
the register, but in a coordinated manner. There has been established a network of practitioner to coordinate 
running operation and maintenance. The Cadastre is being used by a large number of eGovernment systems 
and has supported the creation of a number of innovative services, though mainly at infrastructure level. It is 
interesting to see how Norwegian Mapping Authority has promoted innovation through recent Hackatons
iv
. 
The accessibility to both Altinn and Cadastre is perceived as mainly adequate, although there are 
obstacles related to proprietary solutions and non-standard interfaces. We summarize our findings in table III: 
 
 NPR Altinn Cadastre  
Governance 
type and structure  
Well-defined authority 
rational, bureaucratic 
governance 
Mix of hierarchical and 
decentralized governance 
Stimulate cooperation.  
Mostly networked, but also rational; 
Stimulate cooperation and 
interaction.  
Decision 
making /  
communication 
Hierarchical and 
centralized structure.   
Multi-stakeholder, mix of 
vertical /networked structure. 
Partly horizontal/networked decision 
making structure, also elements of 
hierarchy.   
Legitimate 
stakeholders  
Few being influential  Many stakeholders having 
influence 
Many, dominating by professional 
interest 
Table III Governance models in the 3 ICT components            
Our research question 1 is: «What governance approaches is most adequate for eGovII components”? 
To answer this question, we must see whether the governance support openness, shared, flexibility etc. In 
addition, we have analysed whether the installed base amount to specific obstacles for developing new 
application. We found that NPR is neither open, nor evolving nor flexible, while the two others largely 
conform to such characteristics. On the other hand, the installed base of NPR is not seen as a significant 
problem as few other systems are integrated; thus illustrating that NPR does not act as an infrastructure. 
Table IV shows how the different architecture components and their governance meet these requirements. 
II characteristics  NPR:  Altinn: Cadastre:  
Open  No/restricted  Largely yes  Yes  
Shared  No  Significant  Extensive  
Evolving No (not yet)  Yes  Yes   
Flexible &modular No Partly  Yes, mostly  
Appropriate standardization    No/inadequate Partly, but also proprietary 
solutions  
Partly; at the infrastructure 
level, not on higher levels 
Barriers towards innovation  
Installed base as problem Yes, many local copies Some; potentially there may 
be more bindings. 
Some: non-standard interfaces,  
local copies  
Table IV: characteristics of ICT architecture components 
We see that the current centralistic way of managing NPR proves inadequate as an infrastructure 
governance approach, which is in line with other studies (Ciborra, 2000, 2002; Hanseth et al., 2001) On the 
contrary, both Altinn and Cadastre do to a large extent comply with these requirements and have proved more 
successful even though they do not solve all problems. It is however important to note that the current 
governance model for Cadastre is the result of a long and rather problematic development process, in which 
the previous centralized management approach proved inadequate (Brekk, 2014), (Kihle, 2014). 
Research question 2: What opportunities for innovations can be identified in different eGovII components 
and their governance? 
The point of departure for our analysis is the five functional requirements as listed in section 2.2, see also 
(Zittrain, 2006). We find that NPR does not meet any of these requirements sufficiently, due to its current 
centralized architecture and design, along with its inadequate technical solution and pricing structure. Altinn, 
on the other side, has a rather flexible and modular design, it has been attractive to many users (service 
providers in both the state sector and in the municipalities), and it is perceived at easy accessible. We also 
find that Cadastre meets these requirements sufficiently. In table V we summarize our findings, excluding 
criterion 5 (transferable) is regarded as less relevant for our cases: 
 
 Cases  
Criterion  
NPR:  Altinn: Cadastre:  
Leverage tasks Limited  Many, but not all Yes  
Adapted to a range of tasks  Only a few tasks  Many, but not for all  Mostly yes  
Easily to master  Some stakeholders Yes, in overall Yes (lower levels) 
Accessible No  Yes  Yes  
Table V:  Evaluation of ICT architecture components as generative technologies 
We can conclude that the current version of NPR do not easily foster innovations, which we believe, at 
least partly, can be attributed to their management structure along with its inadequate technical solution. On 
the other hand, both Altinn and Cadastre have proven adequate for supporting innovative activities. A 
difference between these two is that while Cadastre is partly built on accepted standards at the infrastructure 
level, Altinn has had to define its own standards, thus having to balance between flexibility and rigidity. The 
different stakeholders have quite different interests in its future development; see e.g. (Brekk, 2014). If Altinn 
is being extended to support a large number of different online “forms” in non-stand ways, it will run the risk 
to build an increasingly complex and unmanageable installed base. Thus, the challenge for Altinn is to 
separate the generic infrastructure components from more specific support functions. Also, improvements in 
Cadastre at higher level interfaces are requested. 
Our analysis do clearly illustrate that the building and operation of eGovIIs involve complex processes 
having many uncertainties and in which many stakeholders are involved. We see from table IV that the three 
cases have rather different dominating governance structure.  While the NPR so far has been managed 
principally in a centralized, mostly rational way that has proved inadequate, we find that the Altinn and 
Cadastre management structures (at least partly) resemble network governance structures. We can summarize 
our discussions in table VI.  
 
Cases 
Levels 
NPR Altinn  Cadastre 
Organization  E.g.  allow flexible business 
model 
No  Mostly  Partly yes, e.g. based on 
open data 
Application  E.g. adequate basic 
services  
Very few Partly   Many generic services  
Infrastructure Access to II components Limited  Partly  Yes, standard interfaces 
Table VI:  ICT architecture governance and innovation mechanisms 
Our findings thus seem to correspond to Andersen and Jansen (Andersen & Jansen, 2012) that showed 
how innovations in IIs can take place at an infrastructure, at an application or an organization level.  
5. Conclusion  
What are the best principles of governance that also stimulate innovations? We found that both Altinn 
and Cadastre do have elements of central control. But at the same time, there are in both cases significant 
decentralized and/or networked management mechanisms, which is essential for providing flexibility and 
local adoption. By taking a decentralized approach, it is possible to avoid directions from the central level 
that are constraining local development. By taking a networked approach, one can allow for cooperation and 
collaboration through mutual negotiations and adaptions, based on a common infrastructure that is flexible 
and being able to cope with local differences. A main finding is thus the need to balance centralized and 
decentralized or networked governance, as there is a need to have at least some elements of a rational, central 
governance approach to constrain options and to set directions. 
We thus held that there is a priori no single governance model that can handle all parts of eGovIIs in an 
adequate ways. We claim that building eGovIIs should also have focus on local conditions and be adapted to 
the specific characteristics of each component or layer in the infrastructure.  We believe that each layer in an 
infrastructure may be managed differently in terms of central or local control, alignment processes etc. Lower 
layers that include technical standards and operations need to be nearly fully standardized and more centrally 
governed (as we find in the case of Internet), whereas in higher layers, more diversity is clearly necessary. 
Thus, the lower layers of the infrastructure can (or even should) have a more instrumental top-down approach 
(guided by enterprise architecture principles); whereas the higher layers should be allowed to grow through 
more networked oriented management structures.  
One (of many) remaining question is how much functionality should be located in the lower layers, and 
thus involving many local parties which complicates the governance structure. The innovative success of 
Internet is much attributed to in minimal standards and flexibility regarding its layered and modular structure 
(see e.g.(Zittrain, 2008). Higher layers may have to manage complexity, or as in the case of Internet; keep 
most of the complexity outside the infrastructure. Thus, we should investigate whether new, more flexible 
models for management and governance may be more suitable, where we suggest that one should design 
more distributed architectures including minimal kernels which are linked to a number of distributed 
components, being operated and managed in coordinated ways, adapted to their individual characteristics. 
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